Visual habit formation in 3-month-old monkeys (Macaca mulatta): reversal of sex difference following neonatal manipulations of androgens.
The ability to perform on a concurrent visual discrimination task with 24-h intertrial intervals (24-h ITI task) develops a few weeks earlier in female than in male infant monkeys. To test whether this sex difference was related to the presence of perinatal androgens, plasma testosterone levels were reduced in male infant monkeys by neonatal orchiectomy and increased in neonatally ovariectomized female infant monkeys by treatment with either testosterone propionate (TP) or its reduced metabolite, dihydrotestosterone (DHT). At 3 months of age, the animals were tested on the 24-h ITI task and their performance compared with that of age-matched intact male and female monkeys. Orchiectomy which was followed by a slight but visible atrophy of the external genitalia, hastened performance of male infant monkeys to the level of intact infant females. Conversely, androgenization of ovariectomized female infant monkeys given DHT, which had only a slight virilizing effect on the external genitalia, showed the learning of these female infants to the rate of intact male infant monkeys. Curiously, although TP treatment in ovariectomized female infant monkeys was more effective than DHT in virilizing the external genitalia, it failed to slow the rate of learning. This dissociation between the effects of TP and DHT on external genital organs and learning abilities is discussed in terms of possible differences in dose-dependent, time-dependent, and receptor-binding mechanisms of the two androgens. The present study provides further evidence that early androgen secretions affect the organization not only of brain structures related to primary sexual characteristics but also of those related to learning abilities.